Endothelial cell NADPH oxidase mediates the cerebral microvascular dysfunction in sickle cell transgenic mice.
Although blood cell-endothelial cell adhesion and oxidative stress have been implicated in the pathogenesis of sickle cell disease (SCD), the nature of the linkage between these vascular responses in SCD remains unclear. The objective of this study was to determine whether superoxide derived from endothelial cell-associated NADPH oxidase mediates the leukocyte-endothelial (L/E) and platelet-endothelial cell (P/E) adhesion that is observed in the cerebral microvasculature of sickle cell transgenic (betaS) mice. Intravital fluorescence microscopy was used to monitor L/E and P/E adhesion in brain postcapillary venules of wild-type (WT), SOD1 transgenic (SOD1-TgN), and gp91phox (NADPH oxidase)-deficient mice that were transplanted with bone marrow from betaS mice. Hypoxia/reoxygenation (H/R) yielded intense P/E and L/E adhesion responses in cerebral venules of betaS/WT chimeras that were significantly attenuated in both betaS/SOD1-TgN, and betaS/gp91phox-/- chimeras. Pretreatment of betaS/WT chimeras with the iron-chelator desferroxamine blunted the blood cell-endothelial cell adhesion responses to H/R, whereas pretreatment with the xanthine oxidase inhibitor allopurinol had no effect. These findings suggest that superoxide derived from endothelial cell NADPH-oxidase and catalytically active iron contribute to the proinflammatory and prothrombogenic responses associated with sickle cell disease.